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Sato, T. 
The newly developed 2 ~ dimensional particle sim-
ulation code for the open system makes it possible to 
investigate the evolution of collisionless driven mag-
netic reconnection in a long time scale. In our model 
upstream boundaries (y = ±Yb) are input boundaries 
and downstream boundaries (x = ±Xb) are free bound-
aries. The driving electric field Ezd(x, t) imposed at 
the input boundary is shown in figure 1. The profile 
changes with time until it becomes flat at wcet = 143. 
Hence Ezd is described by the early-phase nonuni-
form scale Xd and the late-phase constant value Eo. 
The simulation reveals that the long time scale be-
havior of reconnection closely depends on Xd . When 
Eo/ Bo = -0.04, the reconnection tends towards a 
steady state for Xd/ Xb ::; 0.62, while it behaves inter-
mittent for Xd! Xb :::: 0.83. 
Figure 2 shows the temporal evolution of the mag-
netic field for Xd/Xb = 0.42. After weet = 330 the 
magnetic field configuration becomes steady. Figure 
3 for Xd/ Xb = 0.83 shows that magnetic reconnection 
dose not proceed in a steady way but intermittently. 
Magnetic islands frequently turn out from the center, 
grow up and move out of the simulation box. There 
appear three islands with relatively stable structure in 
the whole calculation: their duration are 140 - 330, 
570-910, and 940 to the end of the run. Figure 3 indi-
cates that the magnetic field configuration is unstable 
due to the excitation of tearing instability. In fact, the 
magnetic field remains non-uniform with a scale Xd at 
the input boundary even after E zd becomes spatially 
uniform. Thus, the current layer becomes longer along 
x axis for the bigger Xd case, which is apt to excite the 
tearing instability. 
"0 0.01 
~N 
0 "0 
V 
<;:: 
-0.01 
bl) 
c:: 
.;; 
-0.02 
·c 
"0 
-0.03 
"@ 
E 
-0.04 II) 
'>( 
----------------.. '\ / .... ----------------
'\ l 
•••••••••••••••••••••••••• ""'" ,
1# ••••••••••••••••••••••• 
-----.-... -.... -.-.-.~~:::~~ .. -.. :~~ .•. ::~~-........... -........ _._ ......... . 
~ 
-0.05 
-200 -100 0 100 200 
x/ilx 
Fig. 1. The spatial profiles of E zd at the times Wee t = 
0, 10.2, 20.4, 81.6, and 143. 
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Fig. 2. The temporal evolution of magnetic field con-
figuration for the case of Xd/Xb = 0.42. 
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Fig. 3. The temporal evolution of magnetic field con-
figuration for the case of Xd/ Xb = 0.83. 
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